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ABSTRACT

Afield experiment wasconducted at Central research fam of Directorate of Water Management, Mendhasal,
Odisha, Indiaduring postrainyseanin 2005-06 to gudyand evaluate the performance of five medicinal

plantsi.e. Coleusforskholii (coleus), Eclipta alba (blingraj), Eupatorium tiplinerve (waterhemp), Centella
asiatica (Indian pennywort) and Marsileaquadiifolia (Europeanwaterclover). Asper theresultsobtained

in the study, coleusresulted inhighesttuberyield (0.898 tha?) and bringraj resulted in highestleafyield
(1.46t ha). Intercropping with blackgram (Phaeolus mungo) reaultedin lesserleafyield of all medicinal

plantscomparedto sole croppingwhere asthereverse tendwasnaticed in Indian pennywort. The nitrogen
uptake wasfound to be higherin coleusand water hemp when intercropped with blackgram where asother

three medicinal plantsexhibited a reverse trend. The highed grosswater productivity (Rs.13.3 m-?)and net
water productivity (Rs. 5.42 m-3) were noticed with coleusfollowed by that ofbringrajin le cropping.
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INTRODUCTION

The crop production in Eastern India in general and
Odisha in particular is constrained by w aterlogging.
Odisha has more than 80,000 ha area under
w aterlogging w here no crop is cultivatedin general
or deepw ater rice is grow n during kharif season in
some portion resulting in lower crop productivity.
Remarkable area under this ecosystem comes
under seasonal w aterlogging w here after harvest of
rice, thew ater recedes gradually with in one month
and it acts like a medium land situation. How ever, in
seasonalw aterlogged areas, the landis kept fallow
in general and in some patches, cultivation of
blackgramis prevalent whose productivity is very low.
Hence, there is a strong need to develop a suitable
alternate crop after the harvestof rice in post rainy
season under seasonal w aterlogged ecosystem.

Inthe recent times, the cultivation of medicinal plants
has been gaining significance due to their higher
market value compared to several field crops. For
example, Coleus forskholii (coleus) is highly
remunerative as it produces a chemical called
“Forskolin (7 beta-acetoxy-8, 13-epoxy-1 alpha, 6
beta,9 alpha-trihydroxy-labd-14-ene-11-one)”w hich
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is used for curing cardio vascular diseases. ltisalso
used to cure respiratory problems, glaucoma,
psoriasis, hy pothyroidism and w eight loss (Godard
et al., 2005). Similarly, it was also reported that the
alcoholic extract of the roots of Coleus forskholii
produce caffeic acid and a new monoterpene
glycoside, coleoside, characterised as cuminyl-O-
a-b-glucopyranosyl(1 ! 2)-a-n-galactopyranoside
(Ahmed and Vishw akarma, 2001).

It can survive well under wide range of conditions.
Though itis a perennialcrop, it can be cultivated for
production of tubers in both kharif and rabiseasons.
In the present study, it was grow n during post rainy
season with out subjected to water stagnation.
Similarly, Eclipta alba (bringraj), Eupatorium
triplinerve (w ater hemp), Centela asiatica (Indian
pennyw ort) and Marsilea quadrifolia (European
w aterclover) also have significant demand in the
market due to their medicinal properties. The juice
extracted from leaves of bringraj help in stimulation
of brain and hence used in hair tonics alongw ith
brahmi (Chopra et al., 1955). It is also used against
anemia, dysentery, eye diseases, asthma and liver
cirrhosis.The juice of bringraj together with honey, is
usedto treatupper respiratory congestion in children.



Leaves of w ater hemp are sudorific, tonic, febrifuge,
alterative, stomachic and antiscorbutic in nature. In
addition they also exhibit Antitussive, anticoagulant,
depurative, cicatrizant, antitumorous and antiseptic
properties (Kokate, 1971). The juice extracted from
leaves of Indian pennyw ort is used in hair oils as it
improves memory (Brinkhause and Lindner, 2000).
Atthe same time, it contains steroids w hich are used
to treat leprosy (Hausen, 1993). Centella asiatica
also has anti-oxidant properties. The extract derived
from leaves of European waterclover is anti-
inflammatory, diuretic, depurative, febrifuge and
refrigerantin nature. Some of these medicinal plants
may survive well under seasonal w aterlogged
condition under post rainy season and hence these
canbetested as alternatecrops. Keeping this in view,
a field experiment was conducted to evaluate the
performance of five medicinal plants i.e. Coleus
forskhalii (cokeus), Eclipta alba (bringraj), Eupatorium
triplinerve (w ater hemp), Centella asiatica (Indian
pennyw ort) and Marsilea quadrifolia (European
w aterclover) under tw odifferentirrigationschedules.
Their performance was assessed under both
intercropping (w ith blackgram) and sole cropping.

MATERIALS AND M ETHODS
Plant material

The seedlings of all the five medicinal plants were
raised in nursery during November to December
2005. The seedlings / cuttings w ere planted after
the harvestof kharif rice in post rainy season during
January 2006. The cuttings of coleus w ere drenched
in solution of Carbendazim (0.1%) to prevent the
fungal diseases.

Experimentaldesign and treatm ents

The field experiment was laid out using split plot
design with two main plot treatments (irrigation
scheduling: M:Irrigations attw o critical stages and
M2: Irrigation at one critical stage) and 11 sub plot
treatments (medicinal crop or inter cropping
combination: S1: Coleus forskholii S2: Ecliptaalba
S3: Eupatorium S4: Centela asiatica S5: Marsilea
guadrifolia S6: Black gram S7: S1+S6 intercropping
S8: S2+S6 intercropping S9: S3+S6 intercropping
S10: S4+S6 intercropping and S11: S5+S6
intercropping). The plot size was maintained at 5x4
m. No w ater stagnation was experienced during
experimental period. The crops w ere irrigated as per
the treatments. Split plot design was preferred for
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obtaining higher accuracy in comparison of sub plot
treatments.

Growthmeasurements

The plant biometrical observations like plant height,
plant population and dry matter accumulation w ere
recorded for all the five medicinal plants. The final
leaf yield and tuber yield (in case of coleus) were
recoded at maturity and the pod yield of black gram
was also recorded. Modified Microkjeldhal method
w asfollowed for analysis of nitrogenin plant sanples
(Piper, 1966). The nitrogen uptake was computed
from nitrogen % and dry matter accumulation. The
net returns w ere calculated by subtracting cost of
cultivation from gross returns.

Statistical analysis

All the data collected in the study w ere analyzed
statistically follow ing the analysis of variance
procedure described by Gomez and Gomez (1984)
for the spilit plot design adopted in this study. Statistical
significance w as tested by applying F-test 0.05 level
of probability. Critical difference at 0.05 probability
level were worked out for the effects that were
significant (P<0.05).

RESULTS AND DISCUSSION
Effect on growth parameters

The soil is low in organic matter (0.31%), nitrogen
and phosphorus and high in potassium. The plant
population and plant height at 60 days after planting
have show n significant improvement w ith irrigation
at tw o critical stages than that of single stage
irrigation (Table 1). tw asalso observed that the jump
in dry matter accumulation is not found to be
statistically significant. The leaf area index of the
medicinal plants has show n a slight increase w hen
tw o irrigations are given compared to that of single
stage irrigation, however it is not found to be
statistically significant. Among the medicinal plants,
the highest plant height was recorded with
Eupatoriumfollow ed by that of Coleus. How ever, the
highest dry matter accumulation of 662 g m? has
been recordedw ith Coleus follow edby that of bringraj
(367 g m?). The low est leaf area index of 0.98 w as
noticed w ith Marsilea (under inter cropping) and the
highest value (2.12) w as noticed w ith coleus (inter
cropping). How ever the increase in LAI noticed at
intercropping recorded w ith coleus and eupatorium
is not found to be statistically significant.



Growth,yield andwaterproductivity of medicinal plants

Table 1: Plant population m?, plant height (cm) and dry matter accumulation (g m?) of medicinal plants at
60 DAP as influenced by irrigation and intercropping w ith blackgram

PlantPopulation m? Plantheight (cm) Dy matter accumulation
(gm=)

Treatment M1 M2 Mean M1 M2 Mean M1 M2 Mean
S1 3.3 3.3 3.3 28.6 28.6 28.6 665.0 658.3  661.6
S1 3.3 3.3 3.3 28.6 28.6 286 665.0 658.3 661.6
S2 10.3 100 101 17.6 18.3 18.0 391.0 3436  367.3
S3 5.0 4.6 4.8 13.0 12.6 128 202.3 1943 198.3
S4 4.3 4.0 4.1 33.0 323 32.6 261.6 2526 2571
S5 103 9.3 9.8 123 126 125 159.0 1516 1553
S6 31.0 28.0 295 343 316 330 465.6 4500 4578
S7 3.6 3.3 35 28.3 273 278 685.0 669.0 677.0
S8 5.6 5.6 5.6 18.6 17.6 18.1 2180 2120 2150
S9 4.3 3.6 4.0 126 123 125 207.0 1956 2013
S10 4.0 3.6 3.8 343 34.0 341 258.3 2490 253.6
S11 5.3 5.3 5.3 12.0 12.0 12.0 86.6 82.6 84.6
Mean 7.9 7.3 7.6 227 21.7 220 3272 3144 3208
CD(0.05)forMain plot 0.13 0.56 129
CD(0.05)forSub Plot  1.01 3.86 253
CD(0.05)for Sub plotatsame main plot  1.43 5.46 358
CD (0.05) for Main plotat @ame subplot  1.37 5.25 359

Effect on economicyield

Among all the fivemedicinal plants, Coleus forskholii
proves to be the best performer in terms of crop
grow th rate and economic yield due to higher
drymatter accumulation and leaf area index. It
recorded an economic yield of 0.898t ha™ (Table
2) with a netreturn of Rs. 19,520/- ha™.

Bringraj (Eclipta alba) has resulted in the second
highest crop grow th performance. It resulted in the
economic yield of 1.46 t ha* with a net profit of Rs.
9,300/- ha'. The performance of Eupatorium,
Centella asiatica and Marsilea quadrifoliaw as not
found to be satisfactory compared to their average
expected yields. This might be due to the heavy w eed
infestation in the initial stages of crop grow th.
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Table 2 : Economic yield (tuber/leaf / pod) of medicinal plants
at maturity as influenced by irrigation and

intercropping, Post rainy season, 2006

Treatment Economicyield (@/ha)
Leaf/Tuber/Pod

Main plot

M1 6.39

M2 6.15

CD (0.05) NS

Subplot

S1 8.98

S2 146

S3 2.15

S4 4.75

S5 3.6

S6 53

S7 8.93+2.2

S8 122+2.6

S9 1.95+2.7

S10 49+ 2.8

Si11 2.15+2.2

CD (0.05) 12




Effecton nitrogen uptake

It was also noticed that the intercropping resulted in
higher nitrogen uptake (Fig. 1) in coleus and
eupatoriumw here as ithas shown reversetrend in
marsilia, centela and eclipta. The reason might be
due to higher w eed grow thnoticed in case of coleus
and eupatorium under sole cropping. Eclipta by its
aggressive spreading nature has not allow ed w eed
grow th even in sole cropping.

Impact of intercropping on nitrogen uptake of
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Fig 1 : Impactof intercroppingonnitrogen uptake of

medicdnal plantsunder seasonal waterlogged
conditionin post rainy season

Effecton water productivity

The highest gross w ater productivity (Rs. 13.3 n?)
andnet w ater productivity (Rs. 5.42 n1®) were noticed
w ith coleus follow ed by thatof bringrajin sole cropping
(Fig 2). Similar trend was also noticed in
intercropping.

Overall, Coleus forskhalii +blackgramintercropping
resulted in the highest economic returns than that of
other treatments. Hence, it can be concluded that
Coleus as sole crop, bringraj as sole crop and their
intercropping with blackgram are found to be the
viable options forseasonal w aterlogged areas inpost
rainy season.
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Water productivity (Rs.m 3) of medicinal plants under
seasona waterlogged condition
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Fig 2 : Water productivity of medicinal plants under
seasonal watedogged condition, Post rainy season.
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